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(57) ABSTRACT

A multi-gear transmission having a housing, planetary gear-
sets, shafts and shifting elements. Input shaft (1) is connected
or can couple the sun gear of gearset (RS3), and can couple
the sun gear of gearset (RS1) and the carrier of gearset (RS1)
and can couple the sun gear of gearset (RS2). Output shaft (2)
is connected directly to the ring gear of gearset (RS4) and is
connected or couple indirectly the carrier of gearset (RS3).
The sun gear and the carrier of gearset (RS1) and the sun gear
of'gearset (RS4) can in each case couple the housing. The ring
gear of gearset (RS1) is connected to the carrier of gearset
(RS4) and is or can couple the ring gear of gearset (RS2), and
the carrier of gearset (RS2) and the ring gear of the third
planetary gearset (RS3) are or can be connected to one
another.

14 Claims, 3 Drawing Sheets
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1
MULTI-STAGE PLANETARY VEHICLE
TRANSMISSION

This application is a National Stage completion of PCT/
EP2013/050361 filed Jan. 10, 2013, which claims priority
from German patent application serial no. 10 2012 203 104.9
filed Feb. 29, 2012.

FIELD OF THE INVENTION

The present invention concerns a multi-gear planetary
transmission for a vehicle.

BACKGROUND OF THE INVENTION

For example from the document U.S. Pat. No. 7,887,453
B2 a multi-gear transmission of planetary design for a vehicle
is known. The multi-gear transmission comprises four plan-
etary gearsets and six shifting elements, such that nine for-
ward gears and one reverse gear are obtained. From the shift-
ing scheme of this known multi-gear transmission it is
apparent that to obtain each gear, in each case only two of the
shifting elements are closed. Because of the disk shifting
elements that remain open, there are therefore undesirably
high drag losses.

Furthermore, it is known that actuation of the shifting
elements according to need has efficiency advantages com-
pared with conventional hydraulic actuation. However, to
enable actuation according to need, good accessibility of the
shifting elements from outside the housing is advantageous.

Shifting elements that can be actuated according to need
can in particular be understood to mean shifting elements
which require little or no energy to maintain their shift posi-
tion. Such shifting elements can be for example electro-hy-
draulic or electro-mechanical shifting elements.

SUMMARY OF THE INVENTION

Accordingly, the purpose of the present invention is to
propose a multi-gear transmission of the type described to
begin with, which is characterized by improved efficiency,
little structural complexity, and with shifting elements which
are optimally arranged for their actuation.

According to the invention, this objective is achieved by
the characteristics specified in the description and from the
drawings.

According to these, a multi-stage transmission of planetary
design or multi-gear planetary transmission for a vehicle is
proposed, which has a housing in which four planetary gear-
sets or four planetary gearwheel planes and preferably eight
rotating shafts as well as six shifting elements are accommo-
dated. By actuating the shifting elements several gears can be
obtained.

In this way, the first shaft, which is the drive input or drive
input shaft, can be or is connected respectively to the sun
gears of the first, second and third planetary gearsets and to
the planetary gearwheel carrier or planetary carrier of the first
planetary gearset and to the housing, the second shaft, which
is the drive output or drive output shaft, can be or is connected
to the ring gear of the fourth planetary gearset and to the
planetary carrier of the third planetary gearset, the ring gear of
the first planetary gearset can be or is connected to the ring
gear of the second planetary gearset and to the planetary
carrier of the fourth planetary gearset, the planetary carrier of
the second planetary gearset can be or is connected to the ring
gear of the third planetary gearset, and the sun gear of the
fourth planetary gearset can be connected to the housing, a
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multi-gear transmission according to the invention is
obtained which preferably enables efficiency-improving
actuation of the shifting elements according to need by virtue
of good accessibility of the shifting elements from the out-
side. Furthermore, thanks to the connections chosen accord-
ing to the invention between the elements of the transmission,
an optimized series of transmission ratios is obtained in the
proposed multi-gear transmission, with low absolute and
relative rotational speeds and low planetary gearset and shift-
ing element torques. In addition, the arrangement of gearsets
results in improved gearing efficiencies and low component
loading as well as little structural complexity, so that the
production costs and the weight of the multi-gear transmis-
sion are reduced in an advantageous manner.

The good accessibility of the shifting elements is achieved,
inter alia, on the one hand by using brakes and on the other
hand also clutches as shifting elements, which are positioned
on external shafts, preferably on the drive input and drive
output shafts in the multi-gear transmission according to the
invention.

As viewed in the axial direction, the planetary gearsets are
arranged in the sequence of first planetary gearset, second
planetary gearset, third planetary gearset and fourth planetary
gearset, and preferably only minus planetary gearsets are
provided. It is possible, however, at points where the connec-
tions permit, to change one or more of the minus planetary
gearsets to plus planetary gearsets if at the same time the
carrier and ring gear connections are interchanged and the
value of the fixed transmission ratio is increased by one. As is
known, a minus planetary gearset has planetary gearwheels
mounted to rotate on its planetary carrier, which mesh with
the sun gear and the ring gear of the planetary gearset, so that
when the planetary carrier is held fixed and the sun gear is
rotating, the ring gear rotates in the direction opposite to the
rotation direction of the sun gear. As is also known, a plus
planetary gearset has inner and outer planetary gearwheels
mounted to rotate on its planetary carrier, which mesh with
one another, wherein the sun gear of the planetary gearset
meshes with the inner planetary gearwheels and the ring gear
with the outer planetary gearwheels, so that when the plan-
etary carrier is fixed and the sun gear is rotating, the ring gear
rotates in the same direction as the sun gear.

In advantageous embodiment variants of the present inven-
tion it can be provided that, preferably, various arrangement
positions are possible for the first shifting element, which
represent gearset alternatives of functionally equivalent
design. In this case, essentially, instead of a detachable con-
nection between the drive input shaft and the sun gear of the
third planetary gearset, a fixed connection is provided and by
way of the first shifting element the detachable connection
between transmission elements is located at another prede-
termined position in the multi-gear transmission. For
example, the detachable connection can be provided between
the planetary carrier of the third planetary gearset and the ring
gear of the fourth planetary gearset or the drive output shaft.
It is also conceivable for the detachable connection to be
arranged between the planetary carrier of the second plan-
etary gearset and the ring gar of the third planetary gearset.
The detachable connection can also be arranged between the
ring gear of the first planetary gearset and the planetary carrier
of the fourth planetary gearset on the one hand, and the ring
gear of the second planetary gearset on the other hand.
Finally, it is also conceivable for the detachable connection to
be arranged between the sun gear of the second planetary
gearset on the one hand and the planetary carrier of the first
planetary gearset or the drive input shaft on the other hand.
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The term shifting element should be understood to mean a
shiftable connection between two elements of the transmis-
sion, such that the torque to be transferred between the two
elements is transferred by force or friction locking or by shape
interlocking. If both elements of the shiftable connection are
designed to rotate the shifting element is termed a clutch,
whereas if only one of the two elements of the shiftable
connection rotates the shifting element is called a brake.
Moreover, the geometrical arrangement or sequence of the
individual shifting elements can be chosen as desired pro-
vided that it permits appropriate connections between the
elements. In this way the position of individual elements can
be displaced as desired. Example embodiments of frictional
shifting elements are disk clutches or brakes, band brakes,
conical clutches or brakes, electromagnetic clutches, mag-
netic powder clutches and electro-rheological clutches.
Example embodiments of interlocking shifting elements are
claw clutches or brakes and tooth clutches.

Preferably, by virtue of their characteristics above all the
first shifting element and the fifth shifting element can be in
the form of interlocking shifting elements, for example claw
shifting elements, whereby substantial fuel consumption
advantages are achieved.

By virtue of the coaxial arrangement of the drive input and
drive output, the multi-gear transmission according to the
invention can be used to produce a standard drive configura-
tion in a vehicle. It is also possible, however, to produce a
front transverse configuration with the planetary transmission
in a vehicle, if the geometrical arrangement and hence the
sequence of the elements of the planetary transmission, such
as the arrangement of the individual planetary gearsets and
shifting elements, is changed, provided that the appropriate
connections between the transmission elements are permit-
ted, in such manner that for example the drive input and the
drive output are arranged offset relative to one another.

As the starting element in the multi-gear transmission
according to the invention, a hydrodynamic torque converter
or a hydrodynamic clutch can be used. It is also conceivable
to use an additional starting clutch or even an integrated
starting clutch or starting brake. Furthermore, an electric
machine or some other force/power source can be arranged on
at least one of the shafts. Moreover, on at least one of the
shafts a freewheel to the housing or to another shaft can be
arranged.

BRIEF DESCRIPTION OF THE DRAWINGS

Below, the present invention is explained in more detail
with reference to the drawings, which show:

FIG. 1: A schematic view of a first embodiment variant of
a multi-gear transmission according to the invention, indicat-
ing four alternative arrangement positions for a first shifting
element;

FIG. 2: A schematic view of a second embodiment variant
of the multi-gear transmission;

FIG. 3: A schematic view of a third embodiment variant of
the multi-gear transmission;

FIG. 4: A schematic view of a fourth embodiment variant
of the multi-gear transmission;

FIG. 5: A schematic view of a fifth embodiment variant of
the multi-gear transmission; and

FIG. 6: A shifting scheme for the various embodiment
variants of the multi-gear transmission.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The figures show as examples various embodiment vari-
ants of a multi-gear planetary transmission according to the
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4

invention, used for example as an automatic transmission or
automated transmission in a vehicle.

Regardless of the particular embodiment variant con-
cerned, the multi-gear transmission comprises a housing 9
with four planetary gearsets RS1, S2, RS3, RS4 and with six
shifting elements A, B, C, D, E, F, as well as eight rotating
shafts1,2,3,45,6,7, 8, 8A, 8B, 8C, 8D, the term shaft being
understood to mean one or more components, of any design
form, which connect or couple at least two elements of the
multi-gear transmission. In the multi-gear transmission pro-
posed the housing couplings required are produced by shift-
ing elements in the form of brakes, so that no fixed housing
couplings are provided.

As the planetary gearsets, minus planetary gearsets are
used for all the planetary gearsets RS1, RS2, RS3 and RS4.
Furthermore, the first, second and third shifting elements A B,
C are in each case clutches and the fourth, fifth and sixth
shifting elements are all brakes. In this case, for example, disk
brakes or clutches are shown, preferably with the first shifting
element A in the form of a claw clutch and the fifth shifting
element E in the form of a claw brake in order to save fuel.

According to the invention, in the multi-gear transmission
it is provided that the first shaft 1 is the drive input An and is
directly connected or can be indirectly connected to the sun
gear SO3 of the third planetary gearset RS3. This means that
the first shaft 1 is either connected to the sun gear SO3 without
other, intermediate elements, i.e. directly, or that the first shaft
1 is connected detachably to the sun gear SO3 indirectly, i.e.
for example by way of the first shifting element A and another
shaft 8. Furthermore, the first shaft 1 can be connected to the
sun gear SO1 of the first planetary gearset RS1 and to the
planetary carrier PT1 of the first planetary gearset RS1 as well
as to the sun gear SO2 of'the second planetary gearset RS2, in
each case indirectly. The second shaft 2 is the drive output Ab
and is connected directly to the ring gear HO4 of the fourth
planetary gearset RS4. This means that the second shaft 2 is
connected to the ring gear HO4 directly, i.e. without other,
intermediate elements. In addition, the second shaft 2 is
directly connected or can be indirectly connected to the plan-
etary carrier PT3 of the third planetary gearset RS3. This
means that the second shaft 2 is either connected directly to
the planetary carrier PT3, i.e. without other, intermediate
elements, or that the second shaft 2 is connected indirectly
and detachably to the planetary carrier PT3, for example by
way of the first shifting element A and a further shaft 8A.
Moreover, the sun gear SO1 and the planetary carrier PT1 of
the first planetary gearset RS1 and also the sun gear SO4 of
the fourth planetary gearset RS4 can in each case be con-
nected to the housing 9. In addition, the ring gear HO1 of the
first planetary gearset RS1 is connected to the planetary car-
rier PT4 of the fourth planetary gearset RS4 and is or can be
connected to the ring gear HO2 of the second planetary gear-
set RS2. Finally, the planetary carrier PT2 of the second
planetary gearset RS2 and the ring gear HO3 of the third
planetary gearset HO3 are or can be connected to one another.

With the connection possibilities described, four function-
ally equivalent arrangement positions of the first shifting
element A are obtained. The alternative arrangement posi-
tions are illustrated in five different embodiment variants of
the multi-gear transmission, as shown in FIGS. 1 to 5.

FIG. 1 shows a first embodiment variant, in which the four
other arrangement positions of the first shifting element A are
denoted or indicated as 1. (corresponding to the second
embodiment variant according to FIG. 2), 2. (corresponding
to the third embodiment variant according to FIG. 3), 3.
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(corresponding to the fourth embodiment variant according
to FIG. 4) and 4. (corresponding to the fifth embodiment
variant according to FIG. 5).

In the gearset shown in FIG. 1 according to the first
embodiment variant of the multi-gear transmission, it is pro-
vided that the first shaft 1 can be connected by way of the first
shifting element A in the form of a clutch and by way of the
eighth shaft 8 to the sun gear SO3 of the third planetary
gearset RS3, which means that the first shaft 1 is detachably
connected to the sun gear SO3 of the third planetary gearset
RS3. Furthermore, the first shaft 1 can be or is detachably
connected by way of the second shifting element B in the
form of a clutch and by way of'the third shaft 3 to the planetary
carrier PT1 of the first planetary gearset RS1 and to the sun
gear of the second planetary gearset RS2, whereas the plan-
etary carrier PT1 of the first planetary gearset RS1 is detach-
ably connected to the housing 9 by way of the third shaft 3 and
by way of the fifth shifting element E in the form of a brake.
In addition the first shaft 1 is detachably connected by way of
the third shifting element C in the form of a clutch and by way
of' the fourth shaft 4 to the sun gear SO1 of the first planetary
gearset RS1, whereas the sun gear SO1 of the first planetary
gearset RS1 is detachably connected by way of the fourth
shaft 4 and the fourth shifting element D in the form of a brake
to the housing 9. The second shaft 2 is connected to the ring
gear HO4 of the fourth planetary gearset RS4 and to the
planetary carrier PT3 of the third planetary gearset RS3. The
ring gear HO1 of the first planetary gearset RS1 is connected
by way of the seventh shaft 7 to the ring gear HO2 of the
second planetary gearset RS2 and to the planetary carrier PT4
of'the fourth planetary gearset RS4. The planetary carrier PT2
of'the second planetary gearset RS2 is connected by the sixth
shaft 6 to the ring gear HO3 of'the third planetary gearset RS3.
The sun gear SO4 of the fourth planetary gearset RS4 is
detachably connected by way of the fifth shaft 5 and the sixth
shifting element F in the form of a brake, to the housing 9.

As shown in FIG. 2, in the second embodiment variant of
the invention it is provided that the first shaft 1 is connected to
the sun gear SO3 of the third planetary gearset RS3. In addi-
tion, by means of the second shifting element B in the form of
a clutch and by way of the third shaft 3 the first shaft 1 is
connected to the planetary carrier PT1 of the first planetary
gearset RS1 and to the sun gear SO2 of the second planetary
gearset RS2, whereas by way of the third shaft 3 and the fifth
shifting element E in the form of a brake the planetary carrier
PT1 of the first planetary gearset RS1 can be detachably
connected to the housing 9. Furthermore, the first shaft 1 is
detachably connected by the third shifting element C in the
form of a clutch and by way of the fourth shaft 4 to the sun
gear SO1 of the first planetary gearset RS1, whereas the sun
gear SO1 of the first planetary gearset RS1 is detachably
connected by the fourth shaft 4 and by way of the fourth
shifting element D in the form of a brake to the housing 9.
Moreover, the second shaft 2 is connected to the ring gear
HO4 of the fourth planetary gearset RS4. In addition, the
second shaft 2 is detachably connected by the first shifting
element A in the form of a clutch and by way of the shaft 8A
to the planetary carrier PT3 of the third planetary gearset RS3.
Moreover, the ring gear HO1 of the first planetary gearset
RS1 is connected by the seventh shaft 7 to the ring gear HO2
of the second planetary gearset RS2 and to the planetary
carrier PT4 of the fourth planetary gearset RS4. The planetary
carrier PT2 of the second planetary gearset RS2 is connected
by the sixth shaft 6 to the ring gear HO3 of the third planetary
gearset RS3. Furthermore, the sun gear SO4 of the fourth
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planetary gearset RS4 is detachably connected to the housing
9 by way of the fifth shaft 5 and the sixth shifting element F in
the form of a brake.

FIG. 3 shows a third embodiment variant of the invention,
in which the first shaft 1 is connected to the sun gear SO3 of
the third planetary gearset RS3. In addition, the first shaft 1 is
detachably connected by way of the second shifting element
B in the form of a clutch and by way of the third shaft 3 to the
planetary carrier PT1 of the first planetary gearset RS1 and to
the sun gear SO2 of the second planetary gearset RS2,
whereas the planetary carrier PT1 of the first planetary gearset
RS1 is detachably connected by the third shaft 3 and by way
of the fifth shifting element E in the form of a brake to the
housing 9. Moreover, the first shaft 1 is detachably connected
by way of the third shifting element C in the form of a clutch
and by way of the fourth shaft 4 to the sun gear SO1 of the first
planetary gearset RS1, whereas the sun gear of the first plan-
etary gearset RS1 is detachably connected by way of the
fourth shaft 4 and by the fourth shifting element D in the form
of'a brake to the housing 9. The second shaft 2 is connected to
the ring gear HO4 of the fourth planetary gearset RS4 and to
the planetary carrier PT3 of the third planetary gearset RS3.
The ring gear HO1 of the first planetary gearset RS1 is con-
nected by way of the seventh shaft 7 to the ring gear HO2 of
the second planetary gearset RS2 and to the planetary carrier
PT4 of the fourth planetary gearset RS4. In addition, the ring
gear HO3 of the third planetary gearset RS3 is detachably
connected via the sixth shaft 6 and by way of the first shifting
element A in the form of a clutch, as well as by way of the
eighth shaft 8B, to the planetary carrier PT2 of the second
planetary gearset RS2. The sun gear SO4 of the fourth plan-
etary gearset RS4 is detachably connected by the fifth shaft 5
and by way of the sixth shifting element F in the form of a
brake to the housing 9.

According to FIG. 4, in the fourth embodiment variant it is
provided that the first shaft 1 is connected to the sun gear SO3
of' the third planetary gearset RS3. In addition, the first shaft
1 is detachably connected by the second shifting element B in
the form of a clutch and by the third shaft 3 to the planetary
carrier PT1 of the first planetary gearset RS1 and to the sun
gear SO2 of the second planetary gearset RS2, whereas the
planetary carrier PT1 of the first planetary gearset RS1 is
detachably connected by the third shaft 3 and by way of the
fifth shifting element E in the form of a brake to the housing
9. The first shaft 1 is detachably connected by the third shift-
ing element C in the form of a clutch and by the fourth shaft
4 to the sun gear SO1 of the first planetary gearset RS1,
whereas the sun gear SO1 of the first planetary gearset RS1 is
detachably connected by the fourth shaft 4 and by the fourth
shifting element D in the form of a brake to the housing 9.
Furthermore, the second shaft 2 is connected to the ring gear
HO4 of the fourth planetary gearset RS4 and to the planetary
carrier PT3 of the third planetary gearset RS3. The ring gear
HO1 of the first planetary gearset RS1 is connected by way of
the seventh shaft 7 to the planetary carrier PT4 of the fourth
planetary gearset RS4. Moreover, the ring gear HO1 of the
first planetary gearset RS1 is detachably connected via the
seventh shaft 7 and the first shifting element A in the form of
a clutch, and in addition by way of the eighth shaft 8C, to the
ring gear HO2 of the second planetary gearset RS2. The
planetary carrier PT2 of the second planetary gearset RS2 is
connected by the sixth shaft 6 to the ring gear HO3 of the third
planetary gearset RS3. Finally, the sun gear SO4 of'the fourth
planetary gearset RS4 is detachably connected by the fifth
shaft 5 and by way of the sixth shifting element F in the form
of a brake to the housing 9.
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FIG. 5 shows the fifth embodiment variant, in which the
first shaft 1 is connected to the sun gear SO3 of the third
planetary gearset RS3. Furthermore, the first shaft 1 is detach-
ably connected by the second shifting element B in the form
of'a clutch and by the third shaft 3 to the planetary carrier PT1
of the first planetary gearset RS1 and by the first shifting
element A in the form of a clutch and the eighth shaft 8D to the
sun gear SO2 of the second planetary gearset RS2, whereas
the planetary carrier PT1 of the first planetary gearset RS1 is
detachably connected by the third shaft 3 and the shifting
element E in the form of a brake to the housing 9. Moreover,
the first shaft 1 is detachably connected by the third shifting
element C and the fourth shaft 4 to the sun gear SO1 of the first
planetary gearset RS1, whereas the sun gear SO1 of the first
planetary gearset RS1 is detachably connected by the fourth
shaft 4 and by the fourth shifting element D in the form of a
brake to the housing 9. The second shaft 2 is connected to the
ring gear HO4 of the fourth planetary gearset RS4 and to the
planetary carrier PT3 of the third planetary gearset RS3. The
ring gear HO1 of the first planetary gearset RS1 is connected
by the seventh shaft 7 to the ring gear HO2 of the second
planetary gearset RS2 and to the planetary carrier PT4 of the
fourth planetary gearset RS4. Furthermore, the planetary car-
rier PT2 of the second planetary gearset RS2 is detachably
connected by the sixth shaft 6 to the ring gear HO3 of'the third
planetary gearset RS3. The sun gear SO4 of the fourth plan-
etary gearset RS4 is detachably connected via the fifth shaft 5
and the sixth shifting element F in the form of a brake to the
housing 9.

FIG. 6 shows a shifting scheme that applies to the func-
tionally equivalent gearsets shown in FIGS. 1 to 5. The shift-
ing scheme shows in the form of a table the shifting elements
A, B,C,D,E,F to be closed or actuated in order to obtain the
various gears, indicating also a transmission ratio 1 for each
gear and the respective gear intervals ¢ between different
gears. Besides the nine forward gears G1, G2, G3, G4, G5,
G6, G7, G8, G9 and the one reverse gear R indicated, a
further, additional shifting combination Z is given as another
possible gear step. As preferred fixed transmission ratios,
values of around 1,=-3.800 can be used for the first planetary
gearset RS1, around i,=—1.500 for the second planetary gear-
set RS2, around i,=-2.420 for the third planetary gearset RS3
and around 1,=-3.480 for the fourth planetary gearset RS4.
Furthermore, the shifting scheme shows that to engage a gear,
in each case three of the shifting elements are closed. To carry
out a gearshift, only two shifting elements have to be shifted
at the same time.

To be specific, the shifting scheme in FIG. 6 shows that to
obtain the first forward gear G1 the first shifting element A,
the third shifting element C and the fifth shifting element E
are closed. To obtain the second forward gear G2 the first
shifting element A, the fourth shifting element D and the fifth
shifting element E are closed. In the third forward gear G3 the
first shifting element A, the fifth shifting element E and the
sixth shifting element F are closed. To obtain the fourth for-
ward gear G4 the first shifting element A, the fourth shifting
element D and the sixth shifting element F are closed. In the
fifth forward gear G5 the first shifting element A, the third
shifting element C and the sixth shifting element F are closed.
In the sixth forward gear G6 the first shifting element A, the
second shifting element B and the sixth shifting element F are
closed. To obtain the seventh forward gear G7 the first shifting
element A, the second shifting element B and the third shift-
ing element C are closed. To obtain the eighth forward gear
(8 the second shifting element B, the third shifting element C
and the sixth shifting element F are closed. For the ninth
forward gear G9 the second shifting element B, the fourth
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8

shifting element D and the sixth shifting element F are closed.
For the reverse gear R the third shifting element C, the fifth
shifting element E and the sixth shifting element F are closed.
In the additional gear Z the first shifting element A, the second
shifting element B and the fourth shifting element D are
closed.

INDEXES

1 First shaft, drive input shaft

2 Second shaft, drive output shaft

3 Third shaft

4 Fourth shaft

5 Fifth shaft

6 Sixth shaft

7 Seventh shaft

8, 8A, 8B, 8C, 8D Eighth shaft

9 Housing

A First shifting element

B Second shifting element

C Third shifting element

Fourth shifting element

E Fifth shifting element

F Sixth shifting element

RS1 First planetary gearset

RS2 Second planetary gearset

RS3 Third planetary gearset

RS4 Fourth planetary gearset

SO1 Sun gear of the first planetary gearset

PT1 Planetary carrier of the first planetary gearset

HO1 Ring gear of the first planetary gearset

SO2 Sun gear of the second planetary gearset

PT2 Planetary carrier of the second planetary gearset

HO2 Ring gear of the second planetary gearset

SO3 Sun gear of the third planetary gearset

PT3 Planetary carrier of the third planetary gearset

HO3 Ring gear of the third planetary gearset

S04 Sun gear of the fourth planetary gearset

PT4 Planetary carrier of the fourth planetary gearset

HO4 Ring gear of the fourth planetary gearset

G1 First forward gear

(G2 Second forward gear

G3 Third forward gear

G4 Fourth forward gear

G5 Fifth forward gear

G6 Sixth forward gear

G7 Seventh forward gear

G8 Eighth forward gear

(9 Ninth forward gear

R Reverse gear

7 Additional gear

1. First alternative arrangement position of the first shifting
element

2. Second alternative arrangement position of the first shifting
element

3. Third alternative arrangement position of the first shifting
element

4. Fourth alternative arrangement position of the first shifting
element

1 Transmission ratio

iy Fixed transmission ratio of a planetary gearset

¢ Gear interval
The invention claimed is:
1. A multi-gear transmission of a planetary design for a

vehicle, the transmission comprising:
first, second, third and fourth planetary gearsets (RS1,

RS2, RS3, RS4) arranged in a housing (9), and each of
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the first, the second, the third and the fourth planetary
gearsets comprising a sun gear, a ring gear and a plan-
etary carrier;

first, second, third, fourth, fifth, sixth, seventh and eighth
shafts (1,2,3,4,5,6,7, 8, 8A, 8B, 8C, 8D) arranged in
the housing (9);

first, second, third, fourth, fifth and sixth shifting elements
(A, B, C, D, E, F) arranged in the housing (9), and
selective actuation of the first, the second, the third, the
fourth, the fifth and the sixth shifting elements imple-
ment a plurality of gear steps;

the first shaft (1) being a drive input (An) and being either
directly connected or indirectly connectable to the sun
gear (SO3) of the third planctary gearset (RS3),

the first shaft (1) being indirectly connectable to:
the sun gear (SO1) of the first planetary gearset (RS1),
the planetary carrier (PT1) of the first planetary gearset

(RS1), and
the sun gear (SO2) of the second planetary gearset
(RS2);

the second shaft (2) being a drive output (Ab) and being
directly connected to the ring gear (HO4) of the fourth
planetary gearset (RS4), and the second shaft (2) being
either directly connected or indirectly connectable to the
planetary carrier (PT3) of the third planetary gearset
(RS3);

the sun gear (SO1) and the planetary carrier (PT1) of the
first planetary gearset (RS1) and the sun gear (SO4) of
the fourth planetary gearset (RS4) are respectively con-
nectable to the housing (9);

the ring gear (HO1) of the first planetary gearset (RS1) is
connected to the planetary carrier (PT4) of the fourth
planetary gearset (RS4) and is either connected or con-
nectable to the ring gear (HO2) of the second planetary
gearset (RS2);

the planetary carrier (PT2) of the second planetary gearset
(RS2) and the ring gear (HO3) of the third planetary
gearset (RS3) being either connected or connectable to
one another;

a first forward gear is implemented by engagement of the
first, the third and the fifth shifting elements and disen-
gagement of the second, the fourth and the sixth shifting
elements;

a second forward gear is implemented by engagement of
the first, the fourth and the fifth shifting elements and
disengagement of the second, the third and the sixth
shifting elements;

a third forward gear is implemented by engagement of the
first, the fifth and the sixth shifting elements and disen-
gagement of the second, the third and the fourth shifting
elements;

afourth forward gear is implemented by engagement of the
first, the fourth and the sixth shifting elements and dis-
engagement of the second, the third and the fifth shifting
elements;

a fifth forward gear is implemented by engagement of the
first, the third and the sixth shifting elements and disen-
gagement of the second, the fourth and the fifth shifting
elements;

a sixth forward gear is implemented by engagement of the
first, the second and the sixth shifting elements and
disengagement of the third, the fourth and the fifth shift-
ing elements;

a seventh forward gear is implemented by engagement of
the first, the second and the third shifting elements and
disengagement of the fourth, the fifth and the sixth shift-
ing elements;

5

10

15

10

an eighth forward gear is implemented by engagement of
the second, the third and the sixth shifting elements and
disengagement of the first, the fourth and the fitth shift-
ing elements;

a ninth forward gear is implemented by engagement of the
second, the fourth and the sixth shifting elements and
disengagement of'the first, the third and the fifth shifting
elements;

a first reverse gear is implemented by engagement of the
third, the fifth and the sixth shifting elements and disen-
gagement of the first, the second and the fourth shifting
elements; and

a second reverse gear is implemented by engagement of the
first, the second and the fourth and disengagement of the
third, the fifth and the sixth shifting elements.

2. The multi-gear transmission according to claim 1,

wherein the first, the second and the third shifting elements
(A, B, O) are each clutches and the fourth, the fifth and the
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the first shaft (1) is connectable, via the first shifting ele-
ment (A) and the eighth shaft (8), to the sun gear (SO3)
of the third planetary gearset (RS3), the first shaft (1) is
connectable, via the second shifting element (B) and the
third shaft (3), to both the planetary carrier (PT1) of the
first planetary gearset (RS1) and the sun gear (SO2) of
the second planetary gearset (RS2), the planetary carrier
(PT1) of the first planetary gearset (RS1) is connectable,
via the third shaft (3) and the fifth shifting element (E),
to the housing (9), the first shaft (1) is connectable, via
the third shifting element (C) and the fourth shaft (4), to
the sun gear (SO1) of the first planetary gearset (RS1),
and the sun gear (SO1) of the first planetary gearset
(RS1) is connectable, via the fourth shaft (4) and the
fourth shifting element (D), to the housing (9);

the second shaft (2) is connected to the ring gear (HO4) of
the fourth planetary gearset (RS4) and to the planetary
carrier (PT3) of the third planetary gearset (RS3);

the ring gear (HO1) of the first planetary gearset (RS1) is
connected, via the seventh shaft (7), to the ring gear
(HO2) of the second planetary gearset (RS2) and the
planetary carrier (PT4) of the fourth planetary gearset
(RS4);

the planetary carrier (PT2) of the second planetary gearset
(RS2) is connected to the ring gear (HO3) of the third
planetary gearset (RS3) by the sixth shaft (6); and

the sun gear (SO4) of the fourth planetary gearset (RS4) is
connectable, via the fifth shaft (5) and the sixth shifting
element (F), to the housing (9).

3. The multi-gear transmission according to claim 1,

wherein the first, the second and the third shifting elements
(A, B, O) are each clutches and the fourth, the fifth and the
sixth shifting elements (D, E, F) are each brakes;

the first shaft (1) is connected to the sun gear (SO3) of the
third planetary gearset (RS3);

the first shaft (1) is connectable, via the second shifting
element (B) and the third shaft (3), to the planetary
carrier (PT1) of the first planetary gearset (RS1) and to
the sun gear (SO2) of the second planetary gearset
(RS2);

the planetary carrier (PT1) of the first planetary gearset
(RS1) is connectable, via the third shaft (3) and the fifth
shifting element (E), to the housing (9);

the first shaft (1) is connectable, via the third shifting
element (C) and the fourth shaft (4), to the sun gear
(SO1) of the first planetary gearset (RS1);
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the sun gear (SO1) of the first planetary gearset (RS1) is
connectable, via the fourth shaft (4) and the fourth shift-
ing element (D), to the housing (9);

the second shaft (2) is connected to the ring gear (HO4) of
the fourth planetary gearset (RS4) and the second shaft
(2) is connectable, via the first shifting element (A) and
the eighth shaft (8A), to the planetary carrier (PT3) of
the third planetary gearset (RS3);
the ring gear (HO1) of the first planetary gearset (RS1) is
connected, by the seventh shaft (7), to both the ring gear
(HO2) of the second planetary gearset (RS2) and to the
planetary carrier (PT4) of the fourth planetary gearset
(RS4);

the planetary carrier (PT2) of the second planetary gearset
(RS2) is connected by the sixth shaft (6) to the ring gear
(HO3) of the third planetary gearset (RS3); and

the sun gear (SO4) of the fourth planetary gearset (RS4) is
connectable, via the fifth shaft (5) and the sixth shifting
element (F), to the housing (9).

4. The multi-gear transmission according to claim 1,
wherein the first, the second and the third shifting elements
(A, B, C) are each clutches and the fourth, the fifth and the
sixth shifting elements (D, E, F) are each brakes;

the first shaft (1) is connected to the sun gear (SO3) of the

third planetary gearset (RS3);
the first shaft (1) is connectable, via the second shifting
element (B) and the third shaft (3), to both the planetary
carrier (PT1) of the first planetary gearset (RS1) and the
sun gear (SO2) of the second planetary gearset (RS2);

the planetary carrier (PT1) of the first planetary gearset
(RS1) is connectable, via the third shaft (3) and the fifth
shifting element (E), to the housing (9);

the first shaft (1) is connectable, via the third shifting
element (C) and the fourth shaft (4), to the sun gear
(SO1) of the first planetary gearset (RS1);

the sun gear (SO1) of the first planetary gearset (RS1) is
connectable, via the fourth shaft (4) and the fourth shift-
ing element (D), to the housing (9);

the second shaft (2) is connected to both the ring gear
(HO4) of the fourth planetary gearset (RS4) and to the
planetary carrier (PT3) of the third planetary gearset
(RS3);

the ring gear (HO1) of the first planetary gearset (RS1) is
connected, by the seventh shaft (7), to both the ring gear
(HO2) of the second planetary gearset (RS2) and to the
planetary carrier (PT4) of the fourth planetary gearset
(RS4);

the ring gear (HO3) of the third planetary gearset (RS3) is
connectable, via the sixth shaft (6) and the first shifting
element (A) and the eighth shaft (8B), to the planetary
carrier (PT2) of the second planetary gearset (RS2); and

the sun gear (SO4) of the fourth planetary gearset (RS4) is
connectable, via the fifth shaft (5) and the sixth shifting
element (F), to the housing (9).

5. The multi-gear transmission according to claim 1,
wherein the first, the second and the third shifting elements
(A, B, C) are each clutches and the fourth, the fifth and the
sixth shifting elements (D, E, F) are each brakes;

the first shaft (1) is connected to the sun gear (SO3) of the

third planetary gearset (RS3);

the first shaft (1) is connectable, via the second shifting

element (B) and the third shaft (3), to both the planetary
carrier (PT1) of the first planetary gearset (RS1) and to
the sun gear (SO2) of the second planetary gearset
(RS2);
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the planetary carrier (PT1) of the first planetary gearset
(RS1) is connectable, via the third shaft (3) and the fifth
shifting element (E), to the housing (9);

the first shaft (1) is connectable, via the third shifting
element (C) and the fourth shaft (4), to the sun gear
(SO1) of the first planetary gearset (RS1);

the sun gear (SO1) of the first planetary gearset (RS1) is
connectable, via the fourth shaft (4) and the fourth shift-
ing element (D), to the housing (9);

the second shaft (2) is connected to both the ring gear
(HO4) of the fourth planetary gearset (RS4) and the
planetary carrier (PT3) of the third planetary gearset
(RS3);

the ring gear (HO1) of the first planetary gearset (RS1) is
connected, by the seventh shaft (7), to the planetary
carrier (PT4) of the fourth planetary gearset (RS4);
the ring gear (HO1) of the first planetary gearset (RS1) is
connectable, via the seventh shaft (7) and the first shift-
ing element (A) and the eighth shaft (8C), to the ring gear
(HO2) of the second planetary gearset (RS2);

the planetary carrier (PT2) of the second planetary gearset
(RS2) is connected by the sixth shaft (6) to the ring gear
(HO3) of the third planetary gearset (RS3); and

the sun gear (SO4) of the fourth planetary gearset (RS4) is
connectable, via the fifth shaft (5) and the sixth shifting
element (F), to the housing (9).

6. The multi-gear transmission according to claim 1,
wherein the first, the second and the third shifting elements
(A, B, O) are each clutches and the fourth, the fifth and the
sixth shifting elements (D, E, F) are each brakes;

the first shaft (1) is connected to the sun gear (SO3) of the

third planetary gearset (RS3);
the first shaft (1) is connectable, via the second shifting
element (B), to the third shaft (3) which is connected to
the planetary carrier (PT1) of the first planetary gearset
(RS1);

the third shaft (3) is connectable, via the first shifting
element (A) and the eighth shaft (8D), to the sun gear
(SO2) of the second planetary gearset (RS2);

the planetary carrier (PT1) of the first planetary gearset
(RS1) is connectable, via the third shaft (3) and the fifth
shifting element (E), to the housing (9);

the first shaft (1) is connectable, via the third shifting
element (C) and the fourth shaft (4), to the sun gear
(SO1) of the first planetary gearset (RS1);

the sun gear (SO1) of the first planetary gearset (RS1) is
connectable, via the fourth shaft (4) and the fourth shift-
ing element (D), to the housing (9);

the second shaft (2) is connected to both the ring gear
(HO4) of the fourth planetary gearset (RS4) and the
planetary carrier (PT3) of the third planetary gearset
(RS3);

the ring gear (HO1) of the first planetary gearset (RS1) is
connected, by the seventh shaft (7), to both the ring gear
(HO2) of the second planetary gearset (RS2) and the
planetary carrier (PT4) of the fourth planetary gearset
(RS4);

the planetary carrier (PT2) of the second planetary gearset
(RS2)is connected, by the sixth shaft (6), to the ring gear
(HO3) of the third planetary gearset (RS3); and

the sun gear (SO4) of the fourth planetary gearset (RS4) is
connectable, via the fifth shaft (5) and the sixth shifting
element (F), to the housing (9).

7. The multi-gear transmission according to claim 1,
wherein at least nine forward gears (G1, G2, G3, G4, G5, G6,
G7, GB, GY, 7) and at least one reverse gear (R) are eng-
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agable, and the nine forward gears and the reverse gear are
engaged by engagement of at least three of the shifting ele-
ments (A, B, C, D, E, F).
8. The multi-gear transmission according to claim 1,
wherein the first shifting element (A), the second shifting
element (B) and the third shifting element (C) are clutches,
and the fourth shifting element (D), the fifth shifting element
(E) and the sixth shifting element (F) are brakes.
9. The multi-gear transmission according to claim 8,
wherein at least one of the first shifting element (A) and the
fifth shifting element (E) is an interlocking shifting element.
10. The multi-gear transmission according to claim 1,
wherein the first planetary gearset (RS1), the second plan-
etary (RS2), the third planetary gearset (RS3) and the fourth
planetary gearset (RS4) are each minus planetary gearsets.
11. The multi-gear transmission according to claim 1,
wherein the planetary carrier (PT1) of the first planetary
gearset (RS1) is connected to the sun gear (SO1) of the first
planetary gearset (RS1) either directly or by way of the first
and the second shifting elements (B, C).
12. A multi-gear transmission of a planetary design for a
vehicle, the transmission comprising:
first, second, third and fourth planetary gearsets (RS1,
RS2, RS3, RS4) arranged in a housing (9), and each of
the first, the second, the third and the fourth planetary
gearsets comprising a sun gear, a ring gear and a plan-
etary carrier;
first, second, third, fourth, fifth, sixth, seventh and eighth
shafts (1,2,3,4,5,6,7, 8, 8A, 8B, 8C, 8D) arranged in
the housing (9);

first, second, third, fourth, fifth and sixth shifting elements
(A, B, C, D, E, F) arranged in the housing (9), and
selective actuation of the first, the second, the third, the
fourth, the fifth and the sixth shifting elements imple-
ment a plurality of gear steps;

the first shaft (1) being a drive input (An) and being either

directly connected or indirectly connectable to the sun
gear (SO3) of the third planctary gearset (RS3),
the first shaft (1) being indirectly connectable to:
the sun gear (SO1) of the first planetary gearset (RS1),
the planetary carrier (PT1) of the first planetary gearset
(RS1), and
the sun gear (SO2) of the second planetary gearset
(RS2);

the second shaft (2) being a drive output (Ab) and being
directly connected to the ring gear (HO4) of the fourth
planetary gearset (RS4), and the second shaft (2) being
either directly connected or indirectly connectable to the
planetary carrier (PT3) of the third planetary gearset
(RS3);

the sun gear (SO1) and the planetary carrier (PT1) of the
first planetary gearset (RS1) and the sun gear (SO4) of
the fourth planetary gearset (RS4) are respectively con-
nectable to the housing (9);

the ring gear (HO1) of the first planetary gearset (RS1) is
connected to the planetary carrier (PT4) of the fourth
planetary gearset (RS4) and is either connected or con-
nectable to the ring gear (HO2) of the second planetary
gearset (RS2);

the planetary carrier (PT2) of the second planetary gearset

(RS2) and the ring gear (HO3) of the third planetary
gearset (RS3) being either connected or connectable to
one another;

the first, the second and the third shifting elements (A, B,

C) are each clutches and the fourth, the fifth and the sixth
shifting elements (D, E, F) are each brakes;
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the first shaft (1) is connected to the sun gear (SO3) of the
third planetary gearset (RS3);

the first shaft (1) is connectable, via the second shifting
element (B) and the third shaft (3), to the planetary
carrier (PT1) of the first planetary gearset (RS1) and to
the sun gear (SO2) of the second planetary gearset
(RS2);

the planetary carrier (PT1) of the first planetary gearset
(RS1) is connectable, via the third shaft (3) and the fifth
shifting element (E), to the housing (9);

the first shaft (1) is connectable, via the third shifting
element (C) and the fourth shaft (4), to the sun gear
(SO1) of the first planetary gearset (RS1);

the sun gear (SO1) of the first planetary gearset (RS1) is
connectable, via the fourth shaft (4) and the fourth shift-
ing element (D), to the housing (9);

the second shaft (2) is connected to the ring gear (HO4) of
the fourth planetary gearset (RS4) and the second shaft
(2) is connectable, via the first shifting element (A) and
the eighth shaft (8A), to the planetary carrier (PT3) of
the third planetary gearset (RS3);

the ring gear (HO1) of the first planetary gearset (RS1) is
connected, by the seventh shaft (7), to both the ring gear
(HO2) of the second planetary gearset (RS2) and to the
planetary carrier (PT4) of the fourth planetary gearset
(RS4);

the planetary carrier (PT2) of the second planetary gearset
(RS2) is connected by the sixth shaft (6) to the ring gear
(HO3) of the third planetary gearset (RS3); and

the sun gear (SO4) of the fourth planetary gearset (RS4) is
connectable, via the fifth shaft (5) and the sixth shifting
element (F), to the housing (9).

13. A multi-gear transmission of a planetary design for a

vehicle, the transmission comprising:

first, second, third and fourth planetary gearsets (RS1,
RS2, RS3, RS4) arranged in a housing (9), and each of
the first, the second, the third and the fourth planetary
gearsets comprising a sun gear, a ring gear and a plan-
etary carrier;

first, second, third, fourth, fifth, sixth, seventh and eighth
shafts (1,2,3,4,5,6,7, 8, 8A, 8B, 8C, 8D) arranged in
the housing (9);

first, second, third, fourth, fifth and sixth shifting elements
(A, B, C, D, E, F) arranged in the housing (9), and
selective actuation of the first, the second, the third, the
fourth, the fifth and the sixth shifting elements imple-
ment a plurality of gear steps;

the first shaft (1) being a drive input (An) and being either
directly connected or indirectly connectable to the sun
gear (SO3) of the third planetary gearset (RS3),

the first shaft (1) being indirectly connectable to:
the sun gear (SO1) of the first planetary gearset (RS1),
the planetary carrier (PT1) of the first planetary gearset

(RS1), and
the sun gear (SO2) of the second planetary gearset
(RS2);

the second shaft (2) being a drive output (Ab) and being
directly connected to the ring gear (HO4) of the fourth
planetary gearset (RS4), and the second shaft (2) being
either directly connected or indirectly connectable to the
planetary carrier (PT3) of the third planetary gearset
(RS3);

the sun gear (SO1) and the planetary carrier (PT1) of the
first planetary gearset (RS1) and the sun gear (SO4) of
the fourth planetary gearset (RS4) are respectively con-
nectable to the housing (9);
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the ring gear (HO1) of the first planetary gearset (RS1) is
connected to the planetary carrier (PT4) of the fourth
planetary gearset (RS4) and is either connected or con-
nectable to the ring gear (HO2) of the second planetary
gearset (RS2);

the planetary carrier (PT2) of the second planetary gearset
(RS2) and the ring gear (HO3) of the third planetary
gearset (RS3) being either connected or connectable to
one another;

the first, the second and the third shifting elements (A, B,
C) are each clutches and the fourth, the fifth and the sixth
shifting elements (D, E, F) are each brakes;

the first shaft (1) is connected to the sun gear (SO3) of the
third planetary gearset (RS3);

the first shaft (1) is connectable, via the second shifting
element (B) and the third shaft (3), to both the planetary
carrier (PT1) of the first planetary gearset (RS1) and to
the sun gear (SO2) of the second planetary gearset
(RS2);

the planetary carrier (PT1) of the first planetary gearset
(RS1) is connectable, via the third shaft (3) and the fifth
shifting element (E), to the housing (9);

the first shaft (1) is connectable, via the third shifting
element (C) and the fourth shaft (4), to the sun gear
(SO1) of the first planetary gearset (RS1);

the sun gear (SO1) of the first planetary gearset (RS1) is
connectable, via the fourth shaft (4) and the fourth shift-
ing element (D), to the housing (9);

the second shaft (2) is connected to both the ring gear
(HO4) of the fourth planetary gearset (RS4) and the
planetary carrier (PT3) of the third planetary gearset
(RS3);

the ring gear (HO1) of the first planetary gearset (RS1) is
connected, by the seventh shaft (7), to the planetary
carrier (PT4) of the fourth planetary gearset (RS4);

the ring gear (HO1) of the first planetary gearset (RS1) is
connectable, via the seventh shaft (7) and the first shift-
ing element (A) and the eighth shaft (8C), to the ring gear
(HO2) of the second planetary gearset (RS2);

the planetary carrier (PT2) of the second planetary gearset
(RS2) is connected by the sixth shaft (6) to the ring gear
(HO3) of the third planetary gearset (RS3); and

the sun gear (SO4) of the fourth planetary gearset (RS4) is
connectable, via the fifth shaft (5) and the sixth shifting
element (F), to the housing (9).

14. A multi-gear transmission of a planetary design for a

vehicle, the transmission comprising:

first, second, third and fourth planetary gearsets (RS1,
RS2, RS3, RS4) arranged in a housing (9), and each of
the first, the second, the third and the fourth planetary
gearsets comprising a sun gear, a ring gear and a plan-
etary carrier;

first, second, third, fourth, fifth, sixth, seventh and eighth
shafts (1,2,3,4,5,6,7, 8, 8A, 8B, 8C, 8D) arranged in
the housing (9);

first, second, third, fourth, fifth and sixth shifting elements
(A, B, C, D, E, F) arranged in the housing (9), and
selective actuation of the first, the second, the third, the
fourth, the fifth and the sixth shifting elements imple-
ment a plurality of gear steps;

the first shaft (1) being a drive input (An) and being either
directly connected or indirectly connectable to the sun
gear (SO3) of the third planctary gearset (RS3),

the first shaft (1) being indirectly connectable to:
the sun gear (SO1) of the first planetary gearset (RS1),
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the planetary carrier (PT1) of the first planetary gearset
(RS1), and

the sun gear (SO2) of the second planetary gearset
(RS2);

the second shaft (2) being a drive output (Ab) and being
directly connected to the ring gear (HO4) of the fourth
planetary gearset (RS4), and the second shaft (2) being
either directly connected or indirectly connectable to the
planetary carrier (PT3) of the third planetary gearset
(RS3);

the sun gear (SO1) and the planetary carrier (PT1) of the
first planetary gearset (RS1) and the sun gear (SO4) of
the fourth planetary gearset (RS4) are respectively con-
nectable to the housing (9);

the ring gear (HO1) of the first planetary gearset (RS1) is
connected to the planetary carrier (PT4) of the fourth
planetary gearset (RS4) and is either connected or con-
nectable to the ring gear (HO2) of the second planetary
gearset (RS2);

the planetary carrier (PT2) of the second planetary gearset
(RS2) and the ring gear (HO3) of the third planetary
gearset (RS3) being either connected or connectable to
one another;

the first, the second and the third shifting elements (A, B,
C) are each clutches and the fourth, the fifth and the sixth
shifting elements (D, E, F) are each brakes;

the first haft (1) is connected to the sun gear (SO3) of the
third planetary gearset (RS3);

the first shaft (1) is connectable, via the second shifting
element (B), to the third shaft (3) which is connected to
the planetary carrier (PT1) of the first planetary gearset
(RSI);

the third shaft (3) is connectable, via the first shifting
element (A) and the eighth shaft (8D), to the sun gear
(SO2) of the second planetary gearset (RS2);

the planetary carrier (PT1) of the first planetary gearset
(RS1) is connectable, via the third shaft (3) and the fifth
shifting element (E), to the housing (9);

the first shaft (1) is connectable, via the third shifting
element (C) and the fourth shaft (4), to the sun gear
(SO1) of the first planetary gearset (RS1);

the sun gear (SO1) of the first planetary gearset (RS1) is
connectable, via the fourth shaft (4) and the fourth shift-
ing element (D), to the housing (9);

the second shaft (2) is connected to both the ring gear
(HO4) of the fourth planetary gearset (RS4) and the
planetary carrier (PT3) of the third planetary gearset
(RS3);

the ring gear (HO1) of the first planetary gearset (RS1) is
connected, by the seventh shaft (7), to both the ring gear
(HO2) of the second planetary gearset (RS2) and the
planetary carrier (PT4) of the fourth planetary gearset
(RS4);

the planetary carrier (PT2) of the second planetary gearset
(RS2)is connected, by the sixth shaft (6), to the ring gear
(HO3) of the third planetary gearset (RS3); and

the sun gear (SO4) of the fourth planetary gearset (RS4) is
connectable, via the fifth shaft (5) and the sixth shifting
element (F), to the housing (9).

#* #* #* #* #*



